Orbital experiment ARINA on the board of Russian satellite Resurs-DK1 launched in 2006 developed to study charged particle flux (electrons E ∼ 3 − 30M eV , protons E ∼ 30 − 100M eV ) in near-Earth space, especially high-energy electron precipitation from the inner radiation belt caused by various geophysical and solar-magnetospheric phenomena. Precipitated electrons under certain conditions (energy, LB-coordinate) drifts around the Earth and can be detected as fast increase in count rate of satellite spectrometer (so called bursts). High-energy electron bursts can be caused by local geophysical phenomena (like earthquakes or thunderstorms). Such bursts have distinct features in their measured energy-time distribution. These features contains information about initial location of electron precipitation. In previous works, particle precipitation region searching method is described, the main idea of the method is to use numerical model of electron movement in magnetosphere to find longitudinal distance between region of precipitation and burst registration location on the board of satellite, and with knowledge of L-coordinate define precipitation region borders. Major problem of this type of analysis is the high number of background electrons (atmospheric albedo). Several methods (linear, robust regression) were used previously to minimize number of background particles involved in analysis. In this report, the new ensemble method was developed, it uses the combining results from several methods in dependence of burst registration conditions. Ensemble method was tested on simulation and experimental data. Numerical simulation of local particles precipitations based on well-known equations of relativistic particle movement in Earth magnetosphere. In experimental data analysis, the results from ARINA experiment for 10 years was used. Several results based on burst experimental data are shown. Ensemble method shows better results than any single method alone.
I. INTRODUCTION
The Earth's magnetic field at a distance of up to three of its radius has a dipole structure, after which the magnetic field begins to be affected by the solar wind.
Charged particles can be caught in this field and begin to participate in the three types of movementrotation around the magnetic field lines, the reflection between the mirror points and longitudinal drift. The area in which these particles are trapped for a long time is called the radiation belt.
Various geophysical phenomena such as lightnings or earthquakes due to the emission of low-frequency electromagnetic radiation propagating upward, can lead to a disturbance of the trajectory of the particles which leads to lowering of their mirror points. Such precipitated particles may be registered in the spacecraft crossing the magnetic drift shell in the form of a rapid increase in the rate of the detector counting, this phenomenon referred to as bursts of particles. [1, and references therein]
II. SATELLITE EXPERIMENT ARINA
ARINA experiment on board the spacecraft Resurs-DK1 [2] launched in 2006 and was in operation until earlier this year. The experiment was aimed to study the phenomenon of particle bursts. The equipment of the experiment is able to record electrons with ener- The registration process of precipitating cloud of particles by the spacecraft looks simple. A cloud of simultaneously precipirated from the radiation belt electrons with different energies, begins to drift around the Earth to the east within its drift shell, so it can be registered on board the satellite anywhere in the near-Earth space at any longitude when satellite crosses this drift shell. At the same time, due to the fact that the velocity of the particle longitudinal drift depends on their energy, the electron cloud begins to stretch the greater the longer it is moves around the Earth. Due to this effect, the electron bursts carry information about the location of the precipitation from the radiation belt.
τ -Time of one revolution of the particles around the Earth in minutes.
λ m -geomagnetic latitude of reflection point. E -particle energy. E 0 -rest mass of the particle.
IV. DETERMINATION OF PARTICLES CLOUD PRECIPITATION LOCATION
We analyzed a number of methods[3, and references therein] for determining the precipitation location of particle clouds from the radiation belt on the basis of time and energy burst electron characteristics. Leastsquares method, commonly used for solving problems of this type showed itself deficient in the numerical simulation data, so a comparative analysis of other methods was carried out.
• Least-squares method
• Robust regression method
• Bootstrap
On their basis the algorithm to determine the geographical coordinates of precipitation location was developed and implemented the software.
• Null-approximation -search of burst using time profile data
• First approximation -Least-squares method 
V. THE TECHNIQUE OF NUMERICAL SIMULATION
We carried out numerical simulation of burst electrons and fluxes of albedo electron with defined range of energies and power law spectrum. The detector characteristics also took into account.
For the analysis of the data graphs of the time of the particle registration dependency on its energy was used, for brevity called the ET -diagrams. Figure 3 shows expected dependency in ideal conditions, which can't be achieved in real environment due to limited time of satellite passing through the disturbed L-shell as shown in fig. 1 . Figure 4 shows that good dependence corresponding to the expected curve shown in fig. 2 is difficult to observe.
VI. TIME PROFILES OF ELECTRON BURSTS
Due to the fact that the cloud of precipitating electrons have energy spectrum obeys a power distribution, registered burst of particles will have a distinctive saw-like appearance. Registering the beginning of burst will have a growing profile with a sharp precipice, at the moment, as the spacecraft leaves the disturbed drift shell, while the registration end of the burst is characterized by first rise in count rates and then fall, as a cloud of electrons will continue its movement. Thus, the beginning and end of the burst will have a radically different time profiles.
Furthermore, low-energy burst electrons registered with albedo electrons are not distinguishable on ET - diagram from the background at all, while in the registration start the burst, their separation can be clearly seen.
VII. BURST 24 AUGUST 2009
Using the developed algorithm, the analysis was conducted on a electron burst selected according to the criteria discussed in this paper, registered at 24 August 2009 ( fig. 5, and fig. 6 ). The burst was registered over North Africa in the low L-shell 1.21, the burst particles have high energy. Designated particle precipitation area is over the Atlantic Ocean and includes part of the Mid-Atlantic Ridge ( fig. 7) .
eConf C16-09-04.3 he aim of this study was to determine the geographic location of the electron precipitation zone from the inner radiation belt under the influence of local geophysical phenomena. To determine the latitude of precipitation area data on L-shell was used, while for determining longitude the developed in this study algorithm based on the method of least squares, robust regression analysis and methods of the Committee was used.
Using developed during the this work criteria bursts of particles were selected which may be associated with local precipitations of electrons from the inner radiation belt according ARINA experiment.
The results of the analysis of the burst registered on August 24, 2009 in the course of ARINA experiment. For this the burst geographical location of precipitation electrons from the inner radiation belt was found. The precipitation area includes Mid-Atlantic ridge, which is an active seismic area.
